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$G$ – {G}, $G$
$R_{\lambda}^{*}=\{(g, h)\in G\cross G|g^{-1}h\in c_{\lambda}\}$
$(\lambda\in\Lambda)$ $\chi(G)=(G, \{R_{\lambda}^{*}\}_{\lambda\in\Lambda})$
( )
$\mathcal{X}=(X, \{R_{\lambda}\}_{\lambda\in\Lambda})$ ( ) $\{p_{\lambda_{2},\lambda_{3}}^{\lambda}1\}\lambda_{1},\lambda_{2},\lambda_{3\in}\Lambda$
$\mathcal{X}(G)$ – $\mathcal{X}$
( $\mathcal{X}$ – [1],
[7] )
[1], [2], [4] $A_{5},$ $PSL(2,7),$ $S_{n}(n\geq \mathrm{s})$
( – )
X(G), $\mathcal{X}$ 1 ( ) $R_{\lambda_{\text{ }}^{}*}$ , R,
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$\mathcal{X}=(X, \{R_{i}\}i)$ 1 $R_{1}$







(2) (1) [4] X 1 $\searrow$
$(id)$ – $X\text{ }$ & -- ($id$
) X $S_{n}$ – $S_{n}$
( )





















([3] 1 ) $3$
–
$x$ \Gamma x\in F F
$\partial(=\partial_{\Gamma})$ $\Gamma_{i}(x)=\{y\in\Gamma|\partial(x, y)=i\}$ $\Gamma(x)=\Gamma_{1}(x)$
$y\in\Gamma(x)$ $x\sim y$
$x_{1},$ $\cdots,$ $x_{i}$ \in FI $\Gamma(x_{1}, \cdots, x_{i})=\mathrm{n}_{1\leq j\leq i}\Gamma(xj)$
$\partial(x, y)=i\geq 1$ $x,$ $y\in\Gamma\Gamma$ $C(x;y)=\Gamma(x)\cap\Gamma_{i-1}(y)$
F
$R_{(1)}=$ $\{(x, x)|x\in\Gamma\}$ ,
$R_{(2)}=$ $\{(x, y)\in\Gamma\cross\Gamma|x\sim y\}$ ,
$R_{(2,2\rangle}=$ $\{(x, y)\in\Gamma\cross\Gamma|\partial(x,y)=2, |\mathrm{r}(x, y)|=2\}$,
$R_{(2,2)_{1}}=$ $\{(x, y)\in R_{(2,2)}\cdot|\Gamma(y)\cap R(2,\mathrm{s})(X)\neq\emptyset\}$ ,
$R_{(2,2)_{2}}=$ $\{(x,y)\in R_{(2,2)}|\mathrm{r}(y)\cap R(2,3)(X)=\emptyset\}$ ,
$R_{(3)}=$ $\{(x, y)\in\Gamma\cross\Gamma|\partial(x, y)=2, |\Gamma(X, y)|=3\}$ ,
$R_{(2,2,2})=$ $\{(x, y)\in\Gamma\cross\Gamma|\partial(x, y)=3, |c(y;X)|=|R_{()}2,2(X)\cap\Gamma(y)|=3\}$ ,
$R_{(2},\mathrm{s})=$ $\{(x, y)\in\Gamma\cross\Gamma|\partial(x, y)=3,$ $|C(y;x)|=4$ ,
$|R_{(2,2)}(x)\mathrm{n}\Gamma(y)|=3,$ $|R_{(3)}(X)\cap\Gamma(y)|=1\}$ ,
$R_{(4)}=$ $\{(x,y)\in\Gamma \mathrm{x}\Gamma|\partial(x, y)=3,$ $|C(y;x)|=6$ ,
$|R_{(2,2)}(x)\mathrm{n}\Gamma(y)|=2,$ $|R_{(3)(_{X}})\cap \mathrm{r}(y)|=4\}$ .
$R_{t}(x)=\{y\in\Gamma|(x,y)\in Rt\}$ $R_{t_{1)}\cdots,t_{i}}= \bigcup_{1\leq j\leq i}Rt_{j}$
$\Lambda=\{.(.1),$(2) $, (2,2), (2,2)_{1}, (2,2)_{2},$(3) $, (2,2,2), (2,3),$(4) $\}$
[5] ( [3]




Condition A. There exists no 4-tuple $(x,y, z,u)$ of vertices in $\Gamma$ such that $x\sim y\sim z\sim$
$u\sim x,$ $(x, z)\in R_{(2,2)}$ , and that $(y,u)\in R_{(3)}$ .
Condition B. Let $x,y\in\Gamma$ be vertices such that $(x, y)\in R_{(3)}$ . Then there exists another
vertex $z\in\Gamma$ such that $\Gamma(x, y)\subset\Gamma(z)$ .
Condition $C$ . The following hold.
(i) $R_{\lambda}$ is symmetric for $\lambda\in\Lambda$ .
(ii) $R_{\lambda}\neq\emptyset$ for $\lambda\in\{(1),$(2) $, (2,2)_{1},$(3) $\}$ .
(ifi) For $x,y\in\Gamma,$ $\partial(x, y)=2$ iff $(x,y)\in R_{(2,2}),(\mathrm{s})$ .
(iv) For $x,y\in\Gamma,$ $\partial(x,y)=3$ iff $(x,y)\in R_{(),()}2,2,22,\mathrm{s},(4)$ .
(v) $p_{\mu}^{\lambda}$ exists for $(\lambda,\mu)\in\{((1),$(2) $), ((2),\mu), ((2,2)_{i},\mu), ((3), \mu)\}(i\in\{1,2\}, \mu\in\Lambda)$ .
Moreover, $p_{\mu}^{\lambda}=0$ for $(\lambda,\mu)\in\{((2),$(2) $), ((3),$(3) $), ((3), (2,2)), ((2,2), (2,2))\}$ .
Remarks. (1) Condition $\mathrm{C}(\mathrm{v})$ $p_{\mu}^{\lambda}$ $\mathcal{X}(G)$
$p_{(2),\mu}^{\lambda}(=p_{\mu,(2}^{\lambda}))$ – Condition $\mathrm{C}$
$\chi(G)$ – ( explicit $\mathcal{X}(G)$
)
(2) $S_{n},$ $Sp2m(2),$ $O_{2}\pm(m2),$ $W(E_{l})(l=6,7,8)$ $R_{(2,2)_{2}}=\emptyset$ –
$W(D_{n})$ $R_{(2,2\rangle_{2}}\neq\emptyset$
(3) Condition $\mathrm{B}$ Condition A – $S_{n},$ $s_{p_{2m}}(2),$ $O_{2m}^{\pm}(2)$ ,
$W(E_{l})(l=6,7,8)$ [3] Condition A Condition $\mathrm{B}$
Condition A $\mathrm{B}$ (Condition $\mathrm{C}$ )
$W(D_{n})$ ( )
condition $\mathrm{A}$ condition $\mathrm{B}$
Lemma 1 Let $\Gamma$ be a graph satisfying Condition $\mathrm{B}$ and C. Suppose $R_{(2,2)_{2}}\neq\emptyset$ . Then
the following hold.
(1) $R_{(2,2,2)}=R_{(}2,2,2)1\cup R_{(2,2,2)}2^{\cup}R_{(}2,2,2)3’$ Where
$R_{(2,2,2)}1\mathrm{t}=(X, y)\in R_{(2,2,2}\rangle||R_{(2,2)}(_{X}2)\cap^{\mathrm{r}}(y)|=0\}$,
$R_{()_{2}}2,2,2=\{(x,y)\in R(2,2,2)||R_{(2,2)}(_{X}2)\cap \mathrm{r}(y)|=1\}$ ,
$R_{()_{3}}2,2,2=\{(X,y)\in R(2,2,2)||R_{(2,2})_{2}(x)\cap \mathrm{r}(y)|=3\}$ .
(2) $R_{(4)}=R_{(4)_{1}}\cup R_{(4)_{2}}$ , where
$R_{(4)_{1}}=\{(X,y)\in R_{(4)}|R_{(2,2\rangle_{2}}(_{X)\cap\Gamma}(y)=\emptyset\}$,
$R_{(4)_{2}}=\{(X,y)\in R_{(4\rangle}|R_{1^{2,2}})_{1}(x)\cap\Gamma(y)=\emptyset\}$.
Remark. $W(D_{n})$ $R_{(2,2,2)}=\emptyset 3$
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$2\cross s_{p_{2m}}(2)$ ($Sp_{2m}(2)$ ) $O_{2m}^{\pm}(2)\text{ }W(D_{n})_{\text{ }}W(E_{l})$ $(l=6,7,8)$
Condition $D$ : The following hold.
(i) There exists no cycle of length 7.
(ii) For any pair of vertices $(x,y)\in R_{(4)}$ ,
$\Gamma_{4}(_{X})\cap \mathrm{p}(y)\subset R_{(5),()}2,4,(\overline{2},\overline{2}),(\overline{1},\overline{3})(x)$ ,
where
$R_{(5)}=$ $\{(x,y)\in\Gamma\cross\Gamma|\partial(x,y)=4,$ $|R(4)(X)\cap \mathrm{r}(y)|=5$ ,
$|R_{(2,3)}(x)\mathrm{n}\Gamma(y)|=5,$ $|R_{(}2,2,2)(X)\cap\Gamma(y)|=0\}$ ,
$R_{(2,4\rangle}=$ $\{(x,y)\in\Gamma\cross\Gamma|\partial(x,y)=4,$ $|R_{(4})(X)\cap\Gamma(y)|=1$ ,
$|R_{(2,3)}(x)\mathrm{n}\Gamma(y)|=4,$ $|R_{(}2,2,2)(X)\cap\Gamma(y)|=2\}$ ,
$R_{(\overline{2},\overline{2})}=$ $\{(x,y)\in\Gamma\cross\Gamma|\partial(x,y)=4,$ $|R_{(4)}(X)\cap\Gamma(y)|=12$ ,
$|R_{()}2,3(x)\mathrm{n}\Gamma(y)|=|R_{(2,2,2)}(X)\cap\Gamma(y)|=0\}$ ,
$R_{(\overline{1},\overline{3})}=$ $\{(x,y)\in\Gamma\cross\Gamma|\partial(x,y)=4,$ $|R(4)(X)\cap\Gamma(y)|=9$ ,
$|R_{(2,3)}(x)\cap\Gamma(y)|=0,$ $|R_{(2,2,2)()}X\cap \mathrm{p}(y)|=3\}$ .
(iii) $R_{\lambda}$ is symmetric for $\lambda\in\{(2,2,2)_{1}, (2,2,2)_{2},$(4) $,$(4) $,$(5) $, (2,4), (\overline{2},\overline{2}), (\overline{1},\overline{3})\}$ .
(iv) $p_{\lambda}^{(4)}$ exists for $\lambda\in\{(5), (2,4), (\overline{2},\overline{2}), (\overline{1},\overline{3})\}$ .
$G$ 3 $D$ 3 $P_{i}=P_{i}(D)$
D $i$ $0$ $1_{P}$ $P_{0}=\{1_{P}\}$
$P_{\leq i}= \cup 0\leq j\leq iPj’ P=\bigcup_{i}\geq 0^{P}i$ o
$a=(a_{1}, \cdots,aS),\mathrm{b}=$ ( $b_{1},$ $\cdots$ ,bt)\in P $\mathrm{a}*\mathrm{b}=(a_{1}, \cdots,aS’ b_{1,t}\ldots,b)$ $a\in D$
$(a_{1}, \cdots, a_{S}, a)$ $a*a$
$a=(a_{1}, \cdots,a_{S}),$ $\mathrm{b}=$
.
$(b_{1}, \cdots , b_{s})\in P_{s}$ $(s\geq 2)$
” $(b_{i}, b_{i+1})\in\{(a_{i}, a_{i+}1), (a_{i+1}, (a_{i})^{a_{a}}+1), ((a_{i+1})ai,)ai\}$ for some $i\in\{1, \cdots, s - 1\}$ , and
$a_{j}=b_{j}$ for $j\in\{1, \cdots, s\}$ with $j\not\in\{i,i+1\}$”
$a\sim_{D}\mathrm{b}$ $s\leq 1$ ”a\sim 7D $\mathrm{b}$ iff $a=\mathrm{b}$”
$\mathrm{a}$ ,b\in P a $\mathrm{b}$ \sim D $\mathrm{a}\equiv_{1}\mathrm{b}$
$\mathrm{a}=(a_{1}, \cdots, a_{\mathit{8}}),$ $\mathrm{b}=(b_{1}, \cdots, b_{t})\in P$ $a_{1}\cdots a_{s}=b_{1}\cdots b_{t}$ $G$
$\mathrm{a}\equiv_{G}\mathrm{b}$
a\in P $\mathrm{a}\equiv_{G}\mathrm{b}$ $\mathrm{b}\in$ $r$ $l(a)$
.
$P_{i}^{+}$ (resp. $P_{i}^{-}$ ) $l(\mathrm{a})=i$ (resp. $l(a)<arrow i$ ) a\in \in P1
$P^{+}= \bigcup_{i}\geq.0P^{+}i\text{ }P^{-}=\bigcup_{-}i\geq 0^{P_{i}^{-}}$
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3 $(G, D)$
$L^{D}=\{ \{a, b, a^{b}=b^{a}\}|a, b\in D, ab\neq ba\}\}$
Fact. $D=(D, \mathcal{L}^{D})$ forms aFischer space.
Fischer space 2 partial linear space
(F1) Each line contains exactly three points.
(F2) If $L,$ $L’$ are distinct lines with a common point, then the subspace $<L,$ $L’>$
generated by $L\cup L’$ is isomorphic to the dual affine plane of order 2 or the affine plane of
order 3.
Fischer space $(D, \mathcal{L}^{D})$ (F2) ” affine plane of order 3”
$G$ 3
$a\in D$ $A_{a}=\{b\in D| ab\neq ba\}$ $a\neq b$ , $ab=ba$ $a,$ $b\in D$
$A_{a}\neq A_{b}$ (resp. $A_{\alpha}=A_{b}$) $a\approx_{1}b_{\backslash }^{(}\mathrm{r}\mathrm{e}\mathrm{s}\mathrm{p}$ . $a\approx_{2}b$)
$ab\neq ba\text{ }a\not\simeq b$
$\Gamma$ Condition $\mathrm{C}$ $x\in \mathrm{F}$
$\mathcal{L}_{x}=\{\{u, v,w\}\in\Gamma(x):. |\{u, v, w\}|=3, |\Gamma(u, v, w)|\geq 2\}$
&
Proposition 2 ([6]) Let $\Gamma$ be a graph. Then the following are equivalent.
(1) $\Gamma$ satisfies Conditions $\mathrm{B}$ and $\mathrm{C}$ , and $\{p_{\mu}^{\lambda}\}$ corresponds to parameters of $\mathcal{X}(S_{n})$ .
(2) Let $D$ be the set of 3–transpositions in $G$ .
Then for any $x\in\Gamma$ , there exists a mapping $f_{3}=f_{3}^{x}$ : $P_{\leq 3}arrow\Gamma$ satisfying:
(0) $f_{3}(1_{P})=x$ ,
(i) For $a\in P_{\leq 2}$ ,
$\Gamma(f_{3}(a))=\{f\mathrm{s}(\mathrm{a}*b)|b\in D\}$ ,
and, moreover, the following hold:
(i-a) $(f_{3}(\mathrm{a}*a), f_{3}(a*b))\in R_{(2,2)_{j}}$ iff $a\approx_{j}b(j\in\{1.’ 2\}).$ ’
(i-b) $(f_{3}(a*a), f_{3}(\mathrm{a}*b))\in R_{(3\rangle}$ iff $a\not\simeq b$ ,
(i-c) $\{f_{3}(\mathrm{a}*a), f_{3}(\mathrm{a}*b), f_{3}(a*c)\}\in \mathcal{L}_{f(\mathrm{a})}$ iff $\{a, b, c\}\in \mathcal{L}^{D}$ .
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(ii) For $a\in P_{\leq 1}$ , and $\mathrm{b},$ $\mathrm{c}\in P_{2}$ with $\mathrm{b}\in P_{2}^{+},$ $f3(\mathrm{a}*\mathrm{b})=f\mathrm{s}(\mathrm{a}*\mathrm{c})$ iff $\mathrm{b}\sim_{D}\mathrm{c}$ .
(iii) For a, $\mathrm{b}\in P_{\leq 3},$ $\mathrm{a}\equiv_{G}\mathrm{b}$ iff $f_{3}(\mathrm{a})=f\mathrm{s}(\mathrm{b})$ .
(iv) For a, $\mathrm{b},$ $\mathrm{c}\in P_{\leq 2}$ wlth $\mathrm{a}\not\equiv_{G}\mathrm{b},$ $\mathrm{b}\not\equiv_{G}\mathrm{c}$, and with $\mathrm{c}\not\equiv_{G}\mathrm{a}$, and for $a,$ $b,$ $c\in D$ , let
$\mathrm{a}*a\equiv_{G}\mathrm{b}*b\equiv_{G}\mathrm{c}*c$. Then the following hold:
(iv-a) $(f_{3}(a),f_{3}(\mathrm{b}))\in R_{(2,2)_{j}}$ iff $a\approx_{j}b(j\in\{1,2\}))$
(iv-b) $(f_{3}(\mathrm{a}), f3(\mathrm{b}))\in R_{(3)}$ iff $a\not\simeq b$ ,
(iv-c) $\{f_{3}(\mathrm{a}), f_{3}(\mathrm{b}),.f_{\mathrm{s}}(\mathrm{c})\}\in \mathcal{L}f(\mathrm{a}*a)$ iff $\{a, b, c\}\in \mathcal{L}^{D}$ .
(v) For a, $\mathrm{b}\in P_{2}$ with $\mathrm{a}\not\equiv_{G}\mathrm{b}$ and $a,$ $b\in D$ , let $\mathrm{a}*a\equiv_{G}\mathrm{b}*b$ . Then $f_{3}(\mathrm{a}*c)=f_{\mathrm{s}}(\mathrm{b}*d)$
iff $(a, b)\sim D(C, d)$ .
$2\cross s_{p_{2m}}(2),$ $\mathit{0}_{2m}\pm(2),$ $W(Dn),$ $W(E_{\iota})(l=6,7,8)$
Proposition 3 ([6]) Let $\Gamma$ be a graph satisfying Conditions B,C and D. Assume that $\{p_{\mu}^{\lambda}\}$
corresponds to parameters of $\mathcal{X}(G)$ , where $G\in\{2\cross s_{p_{2m}}(2),$ $O_{2m}^{\pm}(2),$ $W(D_{n}),$ $W(E_{l})$
$(l=6,7,8)\}$ . Let $D$ be the set of 3–transpositions in $G$ .
Then for any $x\in\Gamma$ , there exists a mapping $f_{3}=f_{3}^{x}$ : $P_{\leq 3}arrow\Gamma$ satisfying $(\mathrm{O})-(\mathrm{V})$ in
Proposition 2.
Remark. Proposition 2,3 – (Fischer space ) [3]
([3] $W(D_{n})$ )
S $W(D_{n})$ ( )
$f_{3}$ $f_{4},$ $f_{5},$ $\cdots$ Propositions 2, 3
–
Lemma 4. ([6]) Let $\Gamma$ be a graph satisfying (1) in Proposition 2 or assumption in
Proposition 3 Pick any vertex $x\in\Gamma$ , and take vertices $u_{1},$ $u_{2},$ $u_{3},v\in\Gamma(x)$ such that
$\{u_{1}, u_{2}, u\mathrm{s}\}\in \mathcal{L}_{x}$ and $v\not\in\{u_{1},u_{2}, u_{\mathrm{s}}\}$ . Take $y_{i}\in\Gamma(u_{i}, v)\backslash \{x\}$ for $i\in\{1,2,3\}$ . Suppose
$(y1,y2),$ $(y2,y3),$ $(y\mathrm{s},y1)\in R_{(3)}$ .





( ) $S_{n},$ $W(D_{n})(n\geq 4)$
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Theorem 5 ([6]) Let $G\in\{S_{n)}W(D_{n})|n\geq 4\}$ with the set of 3–transpositions $D$ , and
let $\Gamma$ be a graph having a mapping $f_{3}=f_{3}^{x}$ as in Proposition 2 or 3 for any $x\in\Gamma$ , and in
the case $G=W(D_{n})$ , satisfying Condition D.
Then for any $x\in\Gamma$ , there exists a family of mappings $\{f_{i} : P_{\leq i}arrow\Gamma|i\geq 4\}$ satisfying:
(i) $f_{i}|_{P}\leq i-1=fi-1(i\geq 4)$ .
(ii) For a $\in P_{\leq i-1}(i\geq 4)$ ,
$\Gamma(f_{i}(\mathrm{a}))=\{fi(\mathrm{a}*b)|b\in D\}$,
and, moreover, the following hold:
(ii-a) $(f_{i}(a*a),f_{i}(\mathrm{a}*b))\in R_{(2,2)j}$ iff $a\approx_{j}b(j\in\{1,2\})$ ,
(ii-b) $(f_{i}(\mathrm{a}*a), f_{i}(\mathrm{a}*b))\in R_{(3)}$ iff $a\not\simeq b$ ,
(ii-c) $\{f_{i}(\mathrm{a}*\rho),f_{i}(\mathrm{a}*b),f_{i}(\mathrm{a}*c)\}\in \mathcal{L}_{f_{i}(\mathrm{a})}$ iff $\{a, b, c\}\in \mathcal{L}^{D}$ .
(iii) For $a\in P_{\leq i-2}(i\geq 4)$ and $\mathrm{b},$ $\mathrm{c}\in P_{2}^{+},$ $f_{i}(\mathrm{a}*\mathrm{b})=f_{i}(\mathrm{a}*\mathrm{c})$ iff $\mathrm{b}\sim_{D}\mathrm{c}$ .
(iv) For a, $\mathrm{b}\in P_{\leq\dot{\epsilon}}$ , if $\mathrm{a}\equiv_{G}\mathrm{b}$ , then $f_{i}(\mathrm{a})=f_{i}(\mathrm{b})$ .
(v) For a, $\mathrm{b},$ $\mathrm{c}\in P_{\leq i-1}(i\geq 4)$ with a $\not\equiv c\mathrm{b},$ $\mathrm{b}\not\equiv c\mathrm{c}$ , and with $\mathrm{c}\not\equiv_{G}$ a, and for
$a,$ $b,$ $c\in D$ , let $\mathrm{a}*a\equiv_{G}\mathrm{b}*b\equiv_{G}\mathrm{c}*c$. Then the following hold:
(v-a) $(f_{i}(\mathrm{a}), fi(\mathrm{b}))\in R_{(2,2)_{j}}$ iff $a\approx_{j}b(j\in\{1,2\})$ ,
(v-b) $(f_{i}(\mathrm{a}), fi(\mathrm{b}))\in R_{(3)}$ iff $a\not\simeq b$ ,
(v-c) $\{f_{i}(\mathrm{a}),fi(\mathrm{b}), f_{i}(\mathrm{c})\}\in \mathcal{L}_{f.(*a}.\mathrm{a})$ iff $\{a, b, C\}\in \mathcal{L}^{D}$ .
(vi) For a, $\mathrm{b}\in P_{i-1}(i\geq 4)$ with a $\not\equiv_{G}\mathrm{b}$ and $a,b\in.D$ , let $a*a\equiv_{G}\mathrm{b}*b$. Then
$f_{i}(\mathrm{a}*c)=f_{i}(\mathrm{b}*d)$ iff $(a,b)\sim_{D}(c,d)$ .
Theorem 5
(1) $f_{3}$
( 3 Fischer space)
Theorem 5 (ii) (v) (Lemma 4
)
(2) $f_{i-1}$ $P_{\leq i}$-1 P\leq ’
(a) $\mathrm{a}\in P_{i-1}^{+},$ $a\in D$ $f_{i}(\mathrm{a}*a)$ ?
(b) well-defindness $\mathrm{a}\equiv_{G}\mathrm{b}(\mathrm{a}, \mathrm{b}\in P_{i-1}^{+})$ $f_{i}(\mathrm{a}*a)=f_{i}(\mathrm{b}*a)$
. (a) Propositions 2,3 2
’
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Lemma 6 ([6]) Let $\Gamma$ be a graph satisfying (1) in Proposition 2 or the assumption in
Proposition 3. Assume that $(G, D)$ corresponds to parameters of $\Gamma$ . Pick any vertex
$z\in\Gamma$ . For $a,$ $b,$ $c,$ $e\in D$ with $\{a, b,c\}\in \mathcal{L}^{D}$ and $e\not\in\{a,b, c\}$ , let
$f(a),$ $f(b),$ $f(C),$ $f(e),$ $f(ae),$ $f$ (be), $f$ (ce), $f$ (ab), $f(bc),$ $f(Ca)$
be vertices in $\Gamma$ such that;
(i) $f(a),$ $f(b),$ $f(c),$ $f(e)\in\Gamma(_{Z)}$ ,
(ii) $f(ab)=f(bc)=f(Ca).\in\Gamma(f(a), f(b),$ $f(_{C}))\backslash \{z\}$ ,
(iii) $f(xe)\in\Gamma(f(x), f(e))\backslash \{z\}$ for $x\in\{a, b, c\}$ ,
(iv) $(f(x), f(y))\in R_{(3)}$ (resp. $\in R_{(2,2)}$ ) iff $x\not\simeq y$ (resp. $x\approx y$ ) for $x,y\in\{a, b, c, e\}$ ,
(v) $(f(xe), f(Xy))\in R_{(3)}$ (resp. $\in R_{(2,2)}$ ) iff $e\not\simeq y$ (resp. $e\approx y$) for $(x,y)\in$
$\{(a, b), (b, C), (c, a)\}$ ,
(vi) $(f(ae), f(be)),$ ( $f$ (be), $f$ (ce)), ( $f$ (ce), $f(ae)$ ) $\in R_{(3)}$ .
Then there exists a unique vertex
$w\in \mathrm{p}(f(ae), f(be),f$ (ce), $f$ (ab) $)$
such that $\partial(z,w)=3$ .
Lemma 7 ([6]) Let $\Gamma$ be a graph satisfying (1) in Proposition 2 or the assumption in
Proposition 3. Assume that $(G, D)$ corresponds to parameters of F. Pick any vertex
$z\in\Gamma$ . For $a,$ $b,$ $e\in D$ with $a\approx b$ and $e\not\in\{a, b\}$ , let
$f(a),$ $f(b),$ $f(e),$ $f(ae),$ $f$ (be), $f$ (ab), $f(ba)$
be vertices in $\Gamma$ such that;
(i) $f(a),$ $f(b),$ $f(e)\in\Gamma(z)$ ,
(ii) $f(ab)=f(ba)\in\Gamma(f(a), f(b))\backslash \{z\}$ ,
(iii) $f(xe)\in\Gamma(f(x), f(e))\backslash \{z\}$ for $x\in\{a, b\}$ ,
(iv) $(f(x))f(y))\in R_{(3)}$ (resp. $\in R_{(2,2)}$ ) iff $x\not\simeq y$ (resp. $x\approx y$ ) for $x,y\in\{a, b, e\}$ ,
(v) $(f(xe), f(Xy))\in R_{(3)}$ (resp. $\in R_{(2,2)}$ ) iff $e\not\simeq y$ (resp. $e\approx y$) for $(x, y)=$
$\{(a, b), (b, a)\}$ ,
(vi) $(f(ae), f(be))\in R_{(2,2\rangle}$ . $-$
Then there exists a unique vertex
$w\in\Gamma(f(ae), f(be),$ $f(ab))$
such that $\partial(z, w)=3$ .




Observation. For any $i\geq 0$ and a, $\mathrm{b}\in P_{i}^{+}$ ,
$\mathrm{a}\equiv_{G}\mathrm{b}$ iff $\mathrm{a}\equiv_{1}\mathrm{b}$ .
(3) Theorem 5 $\mathrm{r}*$ (iv)






” For $j(\leq i)$ , a $\in P_{j-1}^{+}$ and $\mathrm{b}\in P_{j}^{0}$ , if $\mathrm{a}\equiv_{G}\mathrm{b}$ , then $f_{i}(a)=f_{i}(\mathrm{b}).$”
(4) (iv) Proposition 2(2) (iii)
Corollary 8 ([6]) Let $G\in\{S_{n}, W(D_{n})|n\geq 4\}$ with the set of 3–transpositions $D$ , and
let $\Gamma^{*}$ be the Cayley graph of $G$ with respect to $D$ . Let $\Gamma$ be a graph having a mapping
$f_{3}$ as in Proposition 2 or 3, and in the case $G=W(D_{n})$ , satisfying Condition D.
Then $\Gamma$ is covered by $\Gamma^{*}$ .
(iv)
Conjecture. Let $G,$ $D,$ $\Gamma^{*},$ $\Gamma$ be as in Theorem 5.
Then $\Gamma$ is isomorphic to $\Gamma^{*}$ .
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